SUMMARY Sequential nasopharyngeal secretions were collected from 36 breast fed and 14 bottle fed babies followed from birth to 7 weeks of age. Secretions free of covert blood contamination were obtained from only 12 breast fed and 5 bottle fed infants aged less than 1 week. In secretions from all bottle fed babies negative for blood contamination and from 8 
Epidemiological studies over the years have consistently indicated that breast feeding offers infants protection against infection in the first months of life.' In infections of the gut, recent studies have confirmed this impression with defined bacterial and viral pathogens and have indicated a central protective role for passively acquired maternal IgA antibody.2-There is also considerable evidence of reduced morbidity and mortality from respiratory disease among breast fed infants.5 6 Although it is clear that infant mucosal cells are bathed in colostral IgA along the whole length of the gut, passive transfer to the respiratory mucosa is in doubt. Downham et (10/,ug orthophenylenediamine (Sigma Chemical Company) in 25 ml citrate phosphate buffer pH 5 0 and 10 ,ul of 30% hydrogen peroxide) was added to each well. The reaction was stopped after a further 30 minutes at 37°C by adding 200 ul of three molar sulphuric acid, and optical densities were measured at 492 nm in an automatic spectrophotometer (Multiscan: Flow Laboratories). The curves of optical density against dilution were plotted for each test specimen and for the reference serum or colostrum. In all cases these were roughly parallel ( Fig. 1) . The concentration of immunoglobulin in the dilution of test specimen giving an optical density of 1-0 was then read off the standard curve. Immunoglobulin concentrations in the reference serum and colostrum were determined by radial immunodiffusion against a calibrated standard serum (Seward Laboratories).
The reproducibility of the assay was tested by titrating a pool of nasopharyngeal secretions taken from infants and frozen in aliquots at -70°C on five different occasions. The immunoglobulin titres of the secretion were mean (SD) 32-7 (5-9) ,.ug IgA/ml, 33-2 (3-5) Ag IgG/ml, and 13-75 (0-4) ,tg IgMIml.
To assess the mean sensitivity of the assay, the immunoglobulin concentration giving an optical density (OD) 0-35 above that of capture antibody on conjugate background level was chosen. This reproducibly fell near the bottom of the straight line section of the curve-for example, circa OD 0-5 in Fig. 1 secretions collected from exclusively bottle fed babies, only five were free of blood contamination. None of these contained detectable IgA, and so a further 8 Hemastix positive secretions were also tested. These too were found to be IgA negative. Six of 12 secretions from breast fed babies that gave a negative reaction with Hemastix contained IgA concentrations ranging from 0-03% to 6% of total protein. IgG, at a mean concentration of 1-3% of total protein, was present in all tested secretions from breast fed babies. Concentrations in the five samples from bottle fed babies that gave negative reactions to Hemastix were lower (mean 0-44% total protein), but the difference was not significant. The mean concentration of IgG in samples from bottle fed babies that gave positive reactions with Hemastix was 1-4%. This higher concentration may have been due to blood contamination. 1gM was detected in only four Hemastix negative secretions-namely, two from breast fed and two from bottle fed babies-at concentrations between 0-1 and 0-5% total protein. The Table shows IgA and IgG concentrations in nasal secretions of breast fed infants that gave negative reactions with Hemastix together with the time postpartum when 100o-
Results
Blood contamination of nasopharyngeal secretions. All nasopharyngeal secretions collected at delivery were either overtly contaminated with blood or gave a strong positive reaction when tested with Hemastix. Of the 46 secretions collected between two and five days postpartum, none was overtly blood stained but 26 gave a positive reaction with Hemastix. Of 27 secretions collected in the 7th week postpartum, only four gave a positive reaction with Hemastix.
Immunoglobulin concentrations in nasopharyngeal secretions collected between two and five days postpartum. The total IgA, IgG, and IgM contents of all Hemastix negative samples were determined by ELISA and standardised against their total protein content determined by ultraviolet absorption. 
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group.bmj.com on May 30, 2017 -Published by http://adc.bmj.com/ Downloaded from collected, the length of time elapsing between collection and the last breast feed, and the immunoglobulin concentrations in colostrum collected on the same day. No clear correlation with any of these factors emerges. This is perhaps emphasised by consideration of cases 1 and 2. These were twins, fed by the same mother; one had the highest detected concentration of IgA in her secretions, but her sister had an undetectable concentration of less than 0-005%.
Immunoglobulin concentrations in nasopharyngeal secretions collected in the 7th week postpartum. Fail in nasal IgG concentrations over the first 7 weeks of life. IgG concentrations in Hemastix negative secretions collected from 7 infants (6 of whom were breast fed) in weeks 1 and 7 of life were compared. In 6 of the 7 (including the bottle fed infant) a considerable fall off in nasal IgG was observed over this time and mean concentrations were more than halved from 1-4% to 0X6% (P=<0025).
Discussion
The ELISA for IgA described here detected reproducibly nanogram quantities of IgA in expressed breast milk and in nasal secretions from adults. Immunoglobulin concentrations in nasopharyngeal secretions are most satisfactorily expressed in relation to an external marker of the quality of the specimen. In preliminary studies we assessed albumin concentrations and total protein concentrations in secretions as markers. Both showed close correlation of concentrations, but we chose total protein because leakage of fluids from the blood will raise albumin concentrations and dilute any passively acquired IgA. Such an error in total protein concentrations, which represent the sum of transuded, locally secreted, and passively acquired protein, will be less likely. Care was taken to exclude any infant Ig (% total protien ) Fig. 3 IgA, IgG, and IgM concentrations in nasopharyngeal secretions ofinfants at 7 weeks ofage.
with overt signs of nasal inflammation from the study.
With this system we were unable to detect any IgA in the secretions of 13 bottle fed infants during their first week of life. In contrast, Roberts and Freed have shown relatively high concentrations (circa 1000 ng/ml) IgA by radioimmunoassay in nasal secretions washed from filter paper plugs inserted into the nares of bottle fed infants of similar age.9 This discrepancy may result in part from differences in the efficiency of sampling nasal secretions, but contamination of early secretions with maternal blood may also contribute. Thus, we were unable to collect secretions free of blood from newborn babies and from more than half of 46 babies tested at 2 to 5 days old. Whether this is maternal blood is unknown, but only four of 27 babies aged 7 weeks, sampled in the same way, gave positive reactions with Hemastix, suggesting that the procedure of collection is not unduly traumatic.
Against this background of negative results for bottle fed infants, the finding of IgA in nasopharyngeal secretions of 6 out of 12 breast fed infants is significant. Roberts 
